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(54) Power semiconductor apparatus

(57) The power semiconductor apparatus includes a
resin package made up of a power semiconductor ele-
ment and a control semiconductor element which are
mounted on a main front surface of a lead frame and
sealed with mold resin, a power terminal led out of the
resin package and electrically connected to the power
semiconductor element, a control terminal led out of the

resin package and electrically connected to the control
semiconductor element and a cylindrical case which is
formed in a manner separable from the resin package
and encloses the resin package, wherein the power ter-
minal and the control terminal are led out of lead insertion
slots formed in the case, and a part of the power terminal
which is led out of the case is bent along an end face of
the case.
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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates to a case type
power semiconductor apparatus which encloses a power
semiconductor element and a control semiconductor el-
ement with a case, and more particularly, to a power sem-
iconductor apparatus providing excellent productivity
and moreover excellent recyclability which facilitates re-
use of the case.

Background Art

[0002] In recent years, there is a growing demand for
IPM modularization of an IGBT module (Insulated Gate
Bipolar Transistor) used for industrial motor control and
servo applications. Here, "IPM" is a power module which
incorporates a drive circuit and a self protection function
for a power device such as a MOSFET and IGBT which
controls power.
[0003] A mold type IPM is used for consumer applica-
tions. This mold type IPM is made up of an IC and a
power semiconductor chip (IGBT, diode) which are die-
mounted on a Cu frame and consolidated with epoxy
mold resin. There is also a proposal of a mold type IPM
provided with a heat sink to improve a heat radiation char-
acteristic (for example, see Japanese Patent Laid-Open
No. 2001-085613).
[0004] On the other hand, a case type IPM is used as
a small/medium capacity industrial IPM (600 V/50 A or
above). Fig. 3 is a sectional view showing a conventional
case type IPM and Fig. 4 is a top view thereof. An insertion
case 1 incorporates an insulating substrate 4 mounted
with an IGBT chip 2 and a diode 3 as power semicon-
ductor elements and a mounting substrate 5 mounted
with a control IC as a control semiconductor element,
resistors and capacitors. These components are con-
nected to each other using A1 wires 6.
[0005] Furthermore, the IGBT chip 2 and diode 3 are
connected to the outside through a power terminal 7 in-
corporated in the insertion case

1. The mounting substrate 5 is connected to the out-
side through a control terminal 8 incorporated in the
insertion case 1. Furthermore, a Cu base 9 is formed
on the back side of the insulating substrate 4 to ra-
diate heat from the IGBT chip 2 and diode 3. More-
over, case rings 10 are provided in the four corners
of the insertion case 1.

[0006] However, compared to the mold type IPM, the
case type IPM includes more parts and requires higher
assembly cost, and is therefore inferior in productivity.
Furthermore, as in the case of the mold type IPM, the
case type IPM involves a problem that when the case is

filled with resin, the case cannot be reused.

Summary of the Invention

[0007] The present invention has been implemented
to solve the above described problems and it is an object
of the present invention to provide a case type power
semiconductor apparatus providing excellent productiv-
ity and excellent recyclability facilitating reuse of the
case.
[0008] According to one aspect of the present inven-
tion, the power semiconductor apparatus includes a resin
package made up of a power semiconductor element
and a control semiconductor element which are mounted
on a main front surface of a lead frame and sealed with
mold resin, a power terminal led out of the resin package
and electrically connected to the power semiconductor
element, a control terminal led out of the resin package
and electrically connected to the control semiconductor
element and a cylindrical case which is formed in a man-
ner separable from the resin package and encloses the
resin package, wherein the power terminal and the con-
trol terminal are led out of lead insertion slots formed in
the case, and a part of the power terminal which is led
out of the case is bent along an end face of the case.
[0009] The present invention makes it possible to re-
alize a case type power semiconductor apparatus pro-
viding excellent productivity and excellent recyclability
facilitating reuse of the case.
[0010] Other and further objects, features and advan-
tages of the invention will appear more fully from the fol-
lowing description.

Brief Description of the Drawings

[0011]

Fig. 1 is a sectional view showing a power semicon-
ductor apparatus according to Embodiment 1 of the
present invention.
Fig. 2 is a sectional view showing a power semicon-
ductor apparatus according to Embodiment 2 of the
present invention.
Fig. 3 is a sectional view showing a conventional
case type IPM.
Fig. 4 is a top view showing a conventional case type
IPM.

Detailed Description of the Preferred Embodiments

First Embodiment

[0012] Fig. 1 is a sectional view showing a power sem-
iconductor apparatus according to Embodiment 1 of the
present invention. A power semiconductor element 12
such as an IGBT chip and diode and a control semicon-
ductor element 13 such as a control IC are mounted on
the main front surface of lead frames 11. These compo-
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nents are electrically connected to each other through
A1 wires 14. Furthermore, the power semiconductor el-
ement 12 is electrically connected to a power terminal
16 through a Cu terminal 15 and the control semiconduc-
tor element 13 is electrically connected to a control ter-
minal 17 through an A1 wire 14.
[0013] A heat sink 19 is provided through an insulation
sheet 18 on the main back surface of the lead frame 11.
A resin package 21 is formed by sealing these compo-
nents with mold resin 20. Furthermore, the power termi-
nal 16 and control terminal 17 are led out of the resin
package 21. A part of the outside surface of the heat sink
19 is exposed from the resin package 21. The heat radi-
ation characteristic of the resin package 21 can be im-
proved by this heat sink 19. More specifically, the heat
resistance is 0.6°C/W at 600 V/50 A and it is possible to
achieve heat resistance substantially equivalent to that
of the conventional case type IPM. The heat sink 19 re-
quires no fixing means.
[0014] The resin package 21 is enclosed by a cylindri-
cal insertion case 22 made of plastic. The power terminal
16 and control terminal 17 are led out of lead insertion
slots 23 which are provided in the insertion case 22.
Moreover, the part of the power terminal 16 which is led
out of the insertion case 22 is bent along the end face of
the insertion case 22. An outside wire (not shown) is
made to contact the bent part of this power terminal 16
and the two parts are connected with a screw which pen-
etrates the two parts.
[0015] As explained above, partially adopting a mold
type IPM structure makes it possible to reduce assembly
parts and reduce cost compared to the conventional case
type IPM and realize a power semiconductor apparatus
providing excellent productivity. Moreover, the power
semiconductor apparatus according to this embodiment
has the same locations of the power terminal and the
control terminal as the conventional case type IPM in
appearance, which allows the customer to handle the
apparatus using the same assembly method as that for
the conventional case type IPM and eliminates the ne-
cessity for modifying the apparatus.
[0016] Furthermore, by avoiding the mold resin 20 from
filling the insertion case 22, the insertion case 22 is made
separable from the resin package 21. In this way, when
the power semiconductor element 12 and the control
semiconductor element 13 or the like are damaged, only
the resin package 21 can be replaced. Therefore, it is
possible to realize a power semiconductor apparatus pro-
viding excellent recyclability which makes reuse of the
case easier.
[0017] Furthermore, peripheral edges of the heat sink
19 protrude from peripheral edges of an enclosure of the
resin package 21 and are engaged with open end edges
of the insertion case 22. This eliminates the necessity for
fixing means for fixing the resin package 21 to the inser-
tion case 22, and can thereby provide a power semicon-
ductor apparatus providing excellent assemblability, that
is, excellent productivity.

Embodiment 2

[0018] Fig. 2 is a sectional view showing a power sem-
iconductor apparatus according to Embodiment 2 of the
present invention. In this embodiment, peripheral edges
of a heat sink 19 protrude from peripheral edges of an
enclosure of a resin package 21 and are connected to
open end edges of an insertion case 22 using bolts 24.
The rest of the configuration is the same as that of Em-
bodiment 1.
[0019] In this way, it is possible to reduce the number
of parts and provide a power semiconductor apparatus
with excellent assemblability, that is, excellent produc-
tivity. Furthermore, the strength of mounting the resin
package and the case is greater than that of Embodiment
1.
[0020] Obviously many modifications and variations of
the present invention are possible in the light of the above
teachings. It is therefore to be understood that within the
scope of the appended claims the invention may be prac-
ticed otherwise than as specif ically described.
[0021] The entire disclosure of a Japanese Patent Ap-
plication No. 2006-196259, filed on July 18, 2006 includ-
ing specification, claims, drawings and summary, on
which the Convention priority of the present application
is based, are incorporated herein by reference in its en-
tirety.

Claims

1. A power semiconductor apparatus comprising:

a resin package made up of a power semicon-
ductor element (12) and a control semiconduc-
tor element (13) which are mounted on a main
front surface of a lead frame (11) and sealed
with mold resin;
a power terminal (16) led out of said resin pack-
age and electrically connected to said power
semiconductor element (12);
a control terminal (17) led out of said resin pack-
age and electrically connected to said control
semiconductor element (13); and
a cylindrical case (22) which is formed in a man-
ner separable from said resin package and en-
closes said resin package,
wherein said power terminal (16) and said con-
trol terminal (17) are led out of lead insertion
slots (23) formed in said case, and
a part of said power terminal which is led out of
said case is bent along an end face of said case.

2. The power semiconductor apparatus according to
claim 1, wherein said resin package further compris-
es a heat sink (19) provided on a main back surface
of said lead frame and a part of an outside surface
is exposed from said resin package.

3 4 



EP 1 881 530 A1

4

5

10

15

20

25

30

35

40

45

50

55

3. The power semiconductor apparatus according to
claim 2, wherein the peripheral edges of said heat
sink (19) protrude from peripheral edges of an en-
closure of said resin package and are engaged with
open end edges of said case.

4. The power semiconductor apparatus according to
claim 2 or 3, wherein the peripheral edges of said
heat sink (19) protrude from peripheral edges of an
enclosure of said resin package and are connected
to open end edges of said case bolts (24).
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